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THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


ear-old male presenting to your outpatient clinic today for a follow-up appointment. 
past medical history is significant for atrial fibrillation, heart failure with reduced ejection fraction 
(HFrEF), hypothyroidism, hypertension, and dyslipidemia. He was diagnosed with HFrEF 6 months 
ago. His current medications include apixaban 5 mg PO BID, bisoprolol 10 mg PO daily, ramipril 5 mg 
PO BID, spironolactone 50 mg PO daily, dapagliflozin 10 mg PO daily, vitamin D 1000 IU PO daily, 

m carbonate 500 mg PO daily, levothyroxine 125 meg PO daily, hydrochlorothiazide 25 mg PO 
daily, and atorvastatin 20 mg PO QHS. JN tells you that over the past few months, he has noticed 
some breast tissue growth and this has made him quite self-conscious. He is wondering if it could be 
related to any of the medications he is taking. 


Which of the following is FALSE regarding adverse effects of medications used for the treatment of HFrEF? 


Select one: 
Dapagliflozin is not associated with causing gynecomastia, but can cause ketoacidosis * 
Ramipril is not associated with causing gynecomastia, but may cause a persistent dry cough * 


Gynecomastia is a {v 
common side effect of 
spironolactone and is 

often irreversible 


Rose Wang (ID:113212) this answer is correct. Spironolactone 
commonly causes gynecomastia due to its anti-androgenic effects. 
This adverse effect typically reverses following discontinuation of 
spironolactone. 


Bisoprolol is not associated with causing gynecomastia, but can cause erectile dysfunction X 


Marks for this submission: 1.00/1.00, 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand adverse effects of medications used in the management of heart failure with reduced ejection 
fraction (HFIEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin II receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. 


MRAs, also referred to as potassium-sparing diuretics, include spironolactone and eplerenone. MRAs are 
contraindicated in patients with a baseline serum potassium >5 mmol/L or an eGFR of 30 mL/min or less. 
Common side effects of MRAs include hyperkalemia, dehydration, dizziness, diarrhea, and 

nausea. Spironolactone has structural similarities to progesterone and consequently binds to progesterone 
and androgen receptors. This can result in anti-androgenic adverse effects such as gynecomastia, erectile 
dysfunction, and menstrual irregularities. 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension. SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 
diabetes. SGLT2 inhibitors are contraindicated in patients with type 1 diabetes due to an increased risk of 
ketoacidosis. 


Common side effects of beta-blockers include orthostatic hypotension, bradycardia, bronchospasms 
(especially with non-selective beta-blockers), dyspnea, fatigue, masking of hypoglycemia, and erectile 
dysfunction. 
Adverse effects of ACEI include dry cough, hyperkalemia, hypotension, and renal dysfunction. 
RATIONALE: 
Correct Answer: 

* Gynecomastia is a common side effect of spironolactone and is often irreversible - 


Spironolactone commonly causes gynecomastia due to its anti-androgenic effects. This adverse effect 
typically reverses following discontinuation of spironolactone. 


Incorrect Answers: 


Question 2 
1D: 54704 


* Dapagliflozin is not associated with causing gynecomastia, but can cause ketoacidosis - 
Euglycemic diabetic ketoacidosis is a possible adverse effect of dapagliflozin. Dapagliflozin is not 
associated with causing gynecomastia. 


+ Ramipril is not associated with causing gynecomastia, but may cause a persistent dry cough - 
Dry cough is a common adverse effect of ramipril. Ramipril is not associated with causing 
gynecomastia. 


* Bisoprolol is not associated with causing gynecomastia, but can cause erectile dysfunction - 
Beta-blockers are not associated with causing gynecomastia, but can cause erectile dysfunction. 


TAKEAWAY/KEY POINTS: 
Spironolactone may cause gynecomastia, erectile dysfunction, and menstrual irregularities due to its anti- 
androgenic activity. 

REFERENCES: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/).cjca.2021.01.017. 


[3] Struthers A, Krum H, Williams GH. A comparison of the aldosterone-blocking agents eplerenone and 
spironolactone. Clin Cardiol. 2008;31(4):153-158. doi:10.1002/clc.20324 


The correct answer is: Gynecomastia is a common side effect of spironolactone and is often irreversible 


JN's physician has decided to discontinue spironolactone. 


Which medication would be most appropriate to recommend in its place for management of heart failure 
with reduced ejection fraction (HFrEF)? 


Select one: 
Amiloride X% 
Triamterene % 
Metolazone % 


Eplerenone ¥ 

Rose Wang (ID:113212) this answer is correct. Eplerenone is a mineralocorticoid 
receptor antagonist (MRA) that has demonstrated mortality benefits in HFrEF and is 
less likely to cause gynecomastia compared to spironolactone. 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand adverse effects of medications used in the management of heart failure with reduced ejection 
fraction (HFIEF). 


BACKGROUND: 


Standard therapy for most patients with HFrEF consists of treatment with an angiotensin receptor/neprilysin 
inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co- 
transporter-2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and 
hospitalizations in patients with HFrEF. 


Loop, thiazide, and thiazide-like diuretics are not associated with mortality benefits, but are used to manage 
signs and symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, 
bumetanide, and ethacrynic acid. Examples of thiazide and thiazide-like diuretics include 
hydrochlorothiazide, metolazone, and chlorthalidone, 


MRAs, also referred to as potassium-sparing diuretics, include spironolactone and eplerenone. MRAs are 
contraindicated in patients with a baseline serum potassium >5 mmol/L or an eGFR of 30 mL/min or less. 
Common side effects of MRAs include hyperkalemia, dehydration, dizziness, diarrhea, and nausea. 


Spironolactone has structural similarities to progesterone and consequently binds to progesterone and 
androgen receptors. This can result in anti-andragenic adverse effects such as gynecomastia, erectile 
dysfunction, and menstrual irregularities. Eplerenone has greater selectivity for the mineralocorticoid 
receptor, as well as lower affinity for progesterone and androgren receptors, and is therefore less likely to be 
associated with these adverse effects. 

RATIONALE: 

Correct Answer: 


* Eplerenone - Eplerenone is a mineralocorticoid receptor antagonist (MRA) that has demonstrated 
mortality benefits in HFrEF and is less likely to cause gynecomastia compared to spironolactone. 


Incorrect Answers: 


* Amiloride - Amiloride is not known to have mortality benefits in patients with HFrEF. 
e Triamterene - Triamterene is not known to have mortality benefits in patients with HFrEF. 


* Metolazone - Metolazone is a thiazide-like diuretic that may be considered for management of fluid 
retention in patients with HFrEF. Metolazone is not associated with mortality benefits and another 
listed medication would be more appropriate to initiate in place of spironolactone. 


TAKEAWAY/KEY POINTS: 


Eplerenone is less likely to cause anti-androgenic adverse effects, such as gynecomastia, compared to 
spironolactone. 
REFERENCES: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
httos://doi.org/10.1016/j.cjca.2021.01.017. 


[B] Struthers A, Krum H, Williams GH. A comparison of the aldosterone-blocking agents eplerenone and 
spironolactone. Clin Cardiol. 2008;31(4):153-158. doi:10.1002/clc.20324 


The correct answer is: Eplerenone 


Question 3 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


1D: 54714 


Corect 


FM is a 74-year-old male who has been recently diagnosed with heart failure with reduced ejection 
Fagauestion fraction (HFrEF). His past medical history is significant for type 1 diabetes, hypertension, and 
(areenaa dysli ia. His current medications include insulin lispro 8 units subcutaneously TID before meals, 

insulin glargine 20 units subcutaneously QHS, hydrochlorothiazide 25 mg PO daily, and atorvastatin 
20 mg PO QHS. FM's cardiologist would like to start him on standard therapy for HFrEF and has 
decided to discontinue hydrochlorothiazide and initiate enalapril 1.25 mg PO BID, carvedilol 3.125 mg 
PO BID, eplerenone 25 mg PO daily, and dapagliflozin 10 mg PO daily. 


Which of the the following medications is LEAST appropriate to initiate for FM? 


Select one: 
Enalapril % 
Carvedilol% 


Eplerenone % 
Dapagliflozin ¥ 
Rose Wang (ID:113212) this answer is correct. Sodium-glucose co-transporter 2 
(SGLT2) inhibitors are indicated in patients patients with HFrEF as they have been 
shown to reduce symptoms, hospitalizations and mortality associated with heart 
failure. However, their use is contraindicated in patients with type 1 diabetes. 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Identify contraindications that exist with the use of sodium-glucose co-transporter 2 (SGLT2) inhibitors in 
patients with heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin II receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. Additional HFrEF therapies may include 
ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


Adverse effects of SGLT2 inhibitors include urinary tract infections, genital mycotic infections, hypoglycemia, 
and hypotension. SGLT2 inhibitors may also cause euglycemic diabetic ketoacidosis in patients with type 2 


diabetes, SGLT2 inhibitors are contraindicated in patients with type 1 diabetes due to an increased risk of 
ketoacidosis. 


RATIONALE: 
Correct Answer: 
* Dapagliflozin - Sodium-glucose co-transporter 2 (SGLT2) inhibitors are indicated in patients with 


HFTEF as they have been shown to reduce symptoms, hospitalizations and mortality associated with 
heart failure, However, their use is contraindicated in patients with type 1 diabetes. 


Incorrect Answers: 


Question 4 
1D: 54715 


Corect 


* Enalapril - Angiotensin-Converting Enzyme Inhibitors (ACEIs) are indicated in patients with HFrEF as 
they have been shown to reduce symptoms, hospitalizations and mortality associated with heart 
failure. 


* Carvedilol - Beta-blockers are indicated in patients with HFrEF as they have been shown to reduce 
symptoms, hospitalizations and mortality associated with heart failure. 


+ Eplerenone - Mineralocorticoid receptor antagonists (MRAs) are indicated in patients with HFrEF as 
they have been shown to reduce symptoms and mortality associated with heart failure. 


TAKEAWAY/KEY POINTS: 


Sodium-glucose co-transporter 2 (SGLT2) inhibitors are contraindicated in patients with type 1 diabetes due 
to an increased risk of ketoacidosis. 


REFERENCE: 


[1] Koshman SL, Paterson I. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Boehringer Ingelheim (Canada) Ltd. JARDIANCE. https://pdf.hres.ca/dpd_pm/00074306.PDF. 

[B] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 
[4] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.cjca.2021.01.017. 


The correct answer is: Dapagliflozin 


FM's cardiologist agrees not to prescribe dapagliflozin and faxes you a prescription for enalapril 1.25 
mg PO BID, carvedilol 3.125 mg PO BID, and eplerenone 25 mg PO daily. She asks that you counsel FM 
on his new medications when he arrives at the pharmacy to pick them up. Recently, FM has 
experienced a series of hypoglycemic episodes. His family physician is currently adjusting his i 
doses to address this. When FM arrives at the pharmacy, you decide to counsel him on carve 
tendency to mask hypoglycemic symptoms. 


Beta-blockers can mask all of the following symptoms of hypaglycemia EXCEPT: 


Select one: 
Tachycardia % 


Tremor% 
Sweating ¥ 
9 Rose Wang (ID:113212) this answer is correct. Patients with diabetes should be aware 
that beta-blockers may mask some symptoms of hypoglycemia such as tachycardia, 
anviety and tremor. They should monitor for symptoms that are not masked, such as 
seeming ETET 
Anxiety% 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Understand adverse effects of pharmacologic therapies used for the management of heart failure. 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin Il receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. Additional HFrEF therapies may include 
ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


Patients with diabetes should be aware that beta-blockers may mask some hypoglycemia symptoms such as 


tachycardia, anxiety and tremor. Such patients should monitor for other symptoms of hypoglycemia such as 
sweating and confusion. 


RATIONALE: 
Correct Answer: 
© Sweating - Patients with diabetes should be aware that beta-blockers may mask some symptoms of 


hypoglycemia such as tachycardia, anxiety and tremor. They should monitor for symptoms that are 
not masked, such as sweating and confusion. 


Incorrect Answers: 


e Tachycardia - Patients with diabetes should be aware that beta-blockers may mask some symptoms 
of hypoglycemia such as tachycardia, anxiety and tremor. They should monitor for symptoms that are 
not masked, such as sweatina and confusion. 


Question 5 
1D: 54809 


Corect 


Fag question 


e Tremor - Patients with diabetes should be aware that beta-blockers may mask some symptoms of 
hypoglycemia such as tachycardia, anxiety and tremor. They should monitor for symptoms that are 
not masked, such as sweating and confusion. 


e Anxiety - Patients with diabetes should be aware that beta-blockers may mask some symptoms of 
hypoglycemia such as tachycardia, anxiety and tremor. They should monitor for symptoms that are 
not masked, such as sweating and confusion. 


TAKEAWAY/KEY POINTS: 


Patients with diabetes should be aware that beta-blockers may mask some symptoms of hypoglycemia such 
as tachycardia, anxiety and tremor. They should monitor for symptoms that are not masked, such as sweating 
and confusion. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


[B] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[4] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Sweating 


BK is a 68-year-old female who has been admitted to the hospital with a heart failure exacerbation. 
Her past medical history is significant for chronic obstructive pulmonary disease (COPD), 
hypertension, dyslipidemia, and iron-deficiency anemia. Her medications include tiotropium 2.5 mcg 
two inhalations once daily, candesartan 32 mg PO daily, rosuvastatin 20 mg PO QHS, and ferrous 
fumarate 300 mg PO daily. Her blood work indicates a serum potassium of 4.0 mmol/L (normal: 3.5 - 
5.1 mmol/L), an eGFR of 90 mL/min/1.73m2, and an LDL of 2.5 mmol/L. Her current weight is 70 kg. 
BK does not smoke cigarettes and has approximately 1 alcoholic drink per week. Her blood pressure 
and heart rate today were an average of 140/85 mmHg and 85 bpm, respectively. The cardiologist 
would like to initiate her on standard quadruple therapy for heart failure with reduced ejection 
fraction (HFrEF). He contacts you to ask if you have any recommendations regarding which agents to 
ate for BK. 


Which of the following beta-blockers would be most appropriate to initiate for BK? 


Select one: 
Labetalol * 
Carvedilol% 
Propranolol % 


Bisoprolol ¥ 
ROA Rose Wang (ID:113212) this answer is correct. Bisoprolol is a cardioselective beta- 


blocker (beta-1 blockade) that has mortality benefits for the treatment of HFrEF 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand pharmacologic therapy options for patients with heart failure with reduced ejection fraction 


(HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. 


Beta-blockers that have demonstrated reductions in hospitalizations and mortality in patients with HFrEF 
include bisoprolol, carvedilol, and metoprolol succinate. Metoprolol succinate is not available in Canada and 
the available formulation of metoprolol tartrate is not associated with the same benefits for patients with 
HFEF. 


Beta-blockers can be beta-1 receptor-selective (e.g. atenolol, bisoprolol, and metoprolol) or non-selective 
(e.g., propranolol, carvedilol, pindolol, nadolol). Non-selective beta-blockers, can worsen asthma or chronic 
obstructive pulmonary disease (COPD) as they bind to beta-2 receptors in the lungs. Therefore, beta-1 
selective (also known as cardioselective) beta-blockers are preferred in patients with reactive airway disease. 


RATIONALE: 


Correct Answer: 


Question 6 


1D: 54816 
Corect 


Rag 


(Sarees) 


e Bisoprolol - Bisoprolol is a cardioselective beta-blocker (beta-1 blockade) that has mortality benefits 
for the treatment of HFrEF. 


Incorrect Answers: 


e Labetalol - Labetalol does not have mortality benefits for the treatment of HFrEF. Moreover, it is a 
non-selective beta-blocker and beta-2 blockade could exacerbate COPD symptoms. 


e Carvedilol - Carvedilol is a non-selective beta-blocker and beta-2 blockade could exacerbate COPD 
symptoms. 


* Propranolol - Propranolol does not have mortality benefits for the treatment of HFrEF. Moreover, it is 
a non-selective beta-blocker and beta-2 blockade could exacerbate COPD symptoms. 


TAKEAWAY/KEY POINTS: 


Bisoprolol is a cardioselective beta-blocker (beta-1 blockade) that has mortality benefits for the treatment of 
HFrEF. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


[3] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Bisoprolol 


Which of the following statements regarding medications used for the management of heart failure is 
FALSE? 


Select one: 


Dry cough is a common adverse effect of perindopril * 


If switching from Y 


candes lanaa Rose Wang (ID:113212) this answer is correct. A 36-hour washout period 
SAPIAN ona is required when switching from an angiotensin-converting enzyme 
36-hour washout inhibitor (ACEI) to an angiotensin receptor/neprilysin inhibitor (ARNI), it 


a EE is not required when switching from an angiotensin II receptor 
blocker (ARB) to an ARNI. 

A patient who has experienced angioedema while on lisinopril should not be switched to x 

sacubitril/valsartan 


Spironolactone should be avoided in patients with eGFR <30 mL/min/1.73m2 * 


Marks for this submission: 1.00/1.00, 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand characteristics of pharmacologic treatment options for patients with heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


Standard therapy for most patients with heart failure with reduced ejection fraction (HFrEF) consists of 
treatment with an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. These agents have all 
demonstrated the ability to reduce mortality and hospitalizations in patients with HFrEF. While ARNI therapy 
is preferred, an angiotensin-converting enzyme inhibitor (ACEI) (or an angiotensin II receptor blocker (ARB) if 
ACEI intolerant) may also be acceptable to use in place of an ARNI. Additional HFrEF therapies may include 
ivabradine, diuretics, digoxin and hydralazine/isosorbide dinitrate. 


When switching patients from an ACEI to an ARNI, a washout period of 36 hours is required to reduce the 
risk of angioedema. This washout period is not required if switching from an ARB to an ARNI. ARNI therapy is 
contraindicated in patients who have experienced angioedema in the past. 


Dry cough is a common adverse effect of ACEls. Switching to an ARB is an option for patients unable to 
tolerate ACEls due to the development of a persistent dry cough. 


RATIONALE: 
Correct Answer: 
* If switching from candesartan to sacubitril/valsartan a 36-hour washout period is required - A 
36-hour washout period is required when switching from an angiotensin-converting enzyme inhibitor 


(ACEI) to an angiotensin receptor/neprilysin inhibitor (ARNI), it is not required when switching from 
an angiotensin Il receptor blocker (ARB) to an ARNI. 


Incorrect Answers: 


Question 7 
1D: 34813 
Corect 


Flag question 


Send Feedback 


* Dry cough is a common adverse effect of perindopril - Dry cough is a common adverse effect of 
angiotensin-converting enzyme inhibitors (ACEIs). 


A patient who has experienced angioedema while on lisinopril should not be switched to 
sacubitril/valsartan - Sacubitril/valsartan is contraindicated in patients with a history of angioedema 
secondary to angiotensin-converting enzyme inhibitor (ACEI) or angiotensin Il receptor blocker (ARB) 
use 


Spironolactone should be avoided in patients with eGFR <30 mL/min/1.73m2 - Mineralocorticoid 
receptor antagonists (MRAs) are contraindicated in patients with eGFR <30 mL/min/1.73m2, 


TAKEAWAY/KEY POINTS: 


When switching patients from an ACEI to an ARNI, a washout period of 36 hours is required to reduce the 
risk of angioedema. This washout period is not required if switching from an ARB to an ARNI. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca 


[2] Ezekowitz, J.A, O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[B] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


[4] Pfizer Canada ULC. Aldactone. https’//pdfthres.ca/dpd_pm/00068609.PDF 


[5] Novartis Pharmaceuticals Canada Inc. ENTRESTO. https://www.novartis.com/ca- 
en/sites/novartis_ca/files/entresto_scrip_e.pdf 


The correct answer is: If switching from candesartan to sacubitril/valsartan a 36-hour washout period is 
required 


TJ is a 56-year-old African-American male with heart failure with reduced ejection fraction (HFrEF). 
ns include sacubitril/valsartan 103/97 mg PO BID, carvedilol 25 mg PO BID, 
25 mg PO daily, and furosemide 40 mg PO BID. He also takes sildenafil 50 mg PO daily 
le dysfunction. Despite being adherent to all of his medications, TJ is still symptomatic 
and experiences dyspnea when doing common household chores around his apartment. He has 
difficulty going grocery shopping and has to rely on family and friends to help. He would like to be 
able to gain back some of his independence and improve his quality of life. His lab values are normal, 
and he does not report any adverse effects secondary to his current medications. 


Which of the following options is the most appropriate change to make to TJ's regimen at this time? 


Select one: 


Add hydralazine/isosorbide dinitrate as this has been shown to reduce morbidity and mortality in * 
black patients with HFrEF 


Add spironolactone asithas v 


a e e iE Rose Wang (ID:113212) this answer is correct. A 

in all patients with HFrEF mineralocorticoid receptor antagonist (MRA) like 
spironolactone is part of standard quadruple therapy for 
HFrEF. 


Add digoxin as it has morbidity and mortality benefits in all patients with HFrEF * 


Increase the dose of furosemide as this will help relieve his symptoms % 


Marks for this submission: 1.00/1.00. 

TOPIC: Heart Failure 

LEARNING OBJECTIVE: 

Identify first-line treatment options for patients with heart failure with reduced ejection fraction (HFrEF). 
BACKGROUND: 


Standard quadruple therapy for HFrEF consists of treatment with an angiotensin receptor/neprilysin inhibitor 
(ARN), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. These agents have all demonstrated the ability to reduce mortality and hospitalizations in 
patients with HFrEF. 


Mineralocorticoid receptor antagonists (MRA) are potassium sparing-diuretics and include spironolactone 
and eplerenone. MRAs inhibit aldosterone activity. Elevated aldosterone levels play a role in heart failure 
pathophysiology by contributing to sodium and water retention as well as cardiac remodelling. MRAs have 
been shown to reduce mortality and hospitalizations in patients with heart failure with reduced ejection 
fraction (HFrEF), while the benefits of MRAs in patients with heart failure with preserved ejection fraction 
(HFpEF) are less clear. MRAs are contraindicated in patients with a baseline serum potassium >5 mmol/L or 
an eGFR of 30 mL/min or less. 


Digoxin may considered in patients with HFrEF requiring additional symptom control despite optimization of 
standard therapies. Digoxin may also be considered in patients with concurrent HFrEF and atrial fibrillation 
who require additional therapy for rate control. Digoxin remains a second-line therapy for heart failure due 
to a lack of mortality benefits. Digoxin has been shown to reduce symptoms and rates of hospitalizations 
only. 
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In addition to standard therapy, the combination of hydralazine and isosorbide dinitrate (H-ISDN) is 
recommended for black patients with HFrEF and advanced symptoms (NYHA III-IV) despite optimized 
standard therapy. It may also be considered in patients with HFEF who are unable to tolerate an 
angiotensin-converting enzyme inhibitor (ACEI), Angiotensin Il receptor blocker (ARB) or angiotensin 
receptor/neprilysin inhibitor (ARNI) (e.g. due to hyperkalemia or renal dysfunction). This combination has 
been demonstrated to improve symptoms and may reduce hospitalizations and provide mortality benefits in 
black patients, although data is conflicting on this matter. It should be noted that the use of either nitrates or 
hydralazine alone is not associated with morbidity or mortality benefits, Frequent side effects of H-ISDN that 
limit its use include hypotension, flushing, headache and nausea. It is important to note that concomitant use 
of isosorbide dinitrate with sildenafil, vardenafil or tadalafil may cause severe hypotension and is 
contraindicated, 


RATIONALE: 


Correct Answer: 


* Add spironolactone as it has morbidity and mortality benefits in all patients with HFrEF - A 
mineralocorticoid receptor antagonist (MRA) like spironolactone is part of standard quadruple therapy 
for HFrEF. 


Incorrect Answers: 


e Add hydralazine/isosorbide dinitrate as this has been shown to reduce morbidity and mortality 
in black patients with HFrEF - While isosorbide dinitrate does have morbidity and mortality benefit 
in black patients, its use is contraindicated in combination with sildenafil due to the risk of developing 
life-threatening hypotension. 


Add digoxin as it has morbidity and mortality benefits in all patients with HFrEF -Digoxin has 
morbidity benefits however the patient should first be optimized on standard quadruple therapy. 


Increase the dose of furosemide as this will help relieve his symptoms - TJ has not been optimized 
on standard quadruple therapy which provides both symptomatic relief and mortality benefits in those 
with HFrEF. 

TAKEAWAY/KEY POINTS: 


Standard quadruple therapy for HFrEF consists of treatment with an ARNI, beta-blocker, MRA, and SGLT2 
inhibitor, These agents have all demonstrated the ability to reduce mortality and hospitalizations in patients 
with HFrEF. 
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The correct answer is: Add spironolactone as it has morbidity and mortality benefits in all patients with HFrEF 


Which of the following medications has demonstrated an increased risk of hospitalizations due to heart 
failure? 


Select one: 

Saxagliptin v TE 
Rose Wang (ID:113212) this answer is correct, 
An increased rate of heart failure hospitalizations was observed in a post-market 
study comparing saxagliptin to placebo. 

Semaglutide * 

Dapagliflozin * 

Canagliflozin * 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 

Identify drugs that increase the risk of developing or exacerbating heart failure. 
BACKGROUND: 

Drugs that can cause heart failure or exacerbate existing heart failure are summarized below: 


Reduce cardiac contractility | Increased sodium and water 


Directly cardiotoxic (negative inotropes) retention 


+ 5-Fluorouracil 
+ Alcohol 


+ Alkylating agents (e.g. 
‘lophosphamid 
fosfamiée) OEE 
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dofetilide 


Anthracyclines (e.g 


+ Corticosteroids 
dororubein epirubien, Beta blockers (eg 
propranolol, metoprolol) + Licorice-containing 
7 products 
BEE ERED + Calcium channel 
blockers (e.g. diltiazem, + Minoxidil 
* Clozapine nifedipine, verapamil but 
‘ not amlodipine or + NSAIDs including 
SUES AENEID felodipine) selective COX-2 
ihibitors and high-dose 
+ Tyrosine kinase te va! 
oane nase atini, _* Wraconazole salicylates 
SUN + Some anesthesia + Thiazolidinediones (e.g. 
3 ees medications (eg pioglitazone, 
ASE propofol) rosiglitazone) 


methamphetamine) 


Heavy metals (e.g. 
cobalt, chromium, 
mercury) 


An increased rate of heart failure hospitalizations was observed in a post-market study comparing saxagliptin 
to placebo. The cardiovascular risk of other dipeptidyl peptidase-4 (DPP-4) inhibitors is less clear, but caution 
should be exercised when using this class of medications in patients with existing heart failure. 

RATIONALE: 


Correct Answer: 


* Saxagliptin - An increased rate of heart failure hospitalizations was observed in a post-market study 
comparing saxagliptin to placebo. 


Incorrect Answers: 


* Semaglutide - Semaglutide is not known to increase the risk of heart failure hospitalizations. 


* Dapagliflozin - Dapaglifiozin is not associated with an increased risk of heart failure hospitalizations. 


lozin - Canagliflozin is not associated with an increased risk of heart failure hospitalizations. 


TAKEAWAY/KEY POINTS: 


An increased risk of hospitalization due to heart failure has been observed in post-market studies with 
saxagliptin. 
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The correct answer is: Saxagliptin 


KN is a 75-year-old female who has been experiencing increasing dyspnea and edema in her ankles 
and feet. She complains that she has difficulty wearing shoes and it has become very uncomfortable 
to walk. Her family doctor prescribed furosemide to help with these symptoms and warned her that 
she may have to urinate more often with this medication. She has been doing some reading online 
about furosemide and shows you a printout of what she read. 


All of the following side effects are associated with furosemide EXCEPT: 


Select one: 
Ototoxicity * 
Hypokalemia % 


Hypocalcemia X 
ia Y 
eegenia Rose Wang (ID:113212) this answer is correct, Loop diuretics are associated with 
dehydration, hypokalemia, hypomagnesemia, hypocalcemia, hyponatremia, 
inperglycemia, hyperuricemia, rash, increased total cholesterol, ototoxicity at 
high doses and elevated nitrogenous products in the blood (e.g. blood urea 
nitrogen (BUN). 
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LEARNING OBJECTIVE: 


Identify adverse effects of loop diuretics used for the treatment of patients with heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


To relieve symptoms of fluid buildup and congestion related to heart failure, diuretics are recommended to 
be used at their lowest effective dose. Thiazide diuretics can be used in patients with mild heart failure; 
however, loop diuretics (e.g. furosemide) are needed in most patients. 


Potential adverse events of thiazide diuretics include dehydration, hypokalemia, hypomagnesemia, 
hypercalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, and elevated 
nitrogenous products in the blood (e.g. blood urea nitrogen (BUN)). Loop diuretics are associated with similar 
side effects except they cause hypocalcemia, they are associated with less hyperglycemia than thiazides and 
have a risk of ototoxicity at high doses. Serum creatinine and electrolytes (e.g. potassium) must be monitored 
before and 3 to 7 days after starting or increasing the dose of a diuretic. 


RATIONALE: 
Correct Answer: 


* Hypoglycemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (eg. blood urea nitrogen 
(BUN). 


Incorrect Answers: 


* Ototoxicity - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (e.g. blood urea nitrogen 
(BUN). 


* Hypokalemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (e.g. blood urea nitrogen 


(BUN). 


* Hypocalcemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (eg. blood urea nitrogen 
(BUN). 


TAKEAWAY/KEY POINTS: 


Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, hypocalcemia, 
hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, ototoxicity at high doses and 
elevated nitrogenous products in the blood (e.g. blood urea nitrogen (BUN). 
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The correct answer is: Hypoglycemia 


KC is a 36-year-old female presenting to your community pharmacy with a question. She has just been 
discharged from the hospital after giving birth to her newborn child. Her pregnancy was complicated 
with a new diagnosis of heart failure with reduced ejection fraction (HFrEF). The cardiologist at the 
hospital started KC on medication therapy to treat HFrEF and instructed her to follow-up with her 

jan within 2 weeks of discharge. The hospital also provided KC with a 1-month supply of 
tions to use. KC is currently breastfeeding her newborn and would like to know if the 
medications are safe for her baby. 


Which of the following medications used to treat HFrEF should be AVOIDED in patients who are 
breastfeeding? 


Select one: 


Spironolactone ¥ 


Ramipril % F 
Rose Wang (ID:113212) this answer is incorrect. Ramipril is considered safe for use 
while breastfeeding. 


Ivabradine ¥ 


Metoprolol X 
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TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Understand which pharmacologic heart failure treatments are safe for use while breastfeeding. 


BACKGROUND: 


There are a number of hemodynamic changes that occur during pregnancy, such as increased blood volume 
and cardiac output. These changes may precipitate heart failure during pregnancy in patients who were 
already at risk. In patients who are breastfeeding, beta-blockers appear safe, particularly metoprolol as it has 
been studied the most extensively in this population. Spironolactone, captopril, enalapril, fosinopril, quinapril, 
and ramipril are also considered safe for use while breastfeeding. Furosemide may also be used while 
breastfeeding, but data is limited and large doses of loop diuretics may reduce milk supply. Finally, 
ivabradine, angiotensin II receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitor (ARNI), and 
sodium-glucose co-transporter-2 (SGLT2) inhibitors should be avoided while breastfeeding due to lack of 
available safety data. 


RATIONALE: 


Correct Answer: 


e Ivabradine - lvabradine should be avoided in patients who are breastfeeding due to lack of safety 
data. 


Incorrect Answers: 
* Spironolactone - Spironolactone is considered safe for use while breastfeeding. 


© Ramipril - Ramipril was found in limited amounts in breast milk and is considered safe to use in 
patients who are breastfeeding. 


© Metoprolol - Metoprolol is considered safe for patients who are breastfeeding and is the most 
studied beta-blocker in this population. 


TAKEAWAY/KEY POINTS: 


Ivabradine, angiotensin II receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitor (ARNI), and 
sodium-glucose co-transporter-2 (SGLT2) inhibitors should be avoided while breastfeeding due to lack of 
available safety data. 
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The correct answer is: lvabradine 
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